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(54) RADIO COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress power consumption and to 
effectively utilize a communication channel in a radio 
communication system. 

SOLUTION: In the radio communication system provided with a 
base station 1 having a multi-sector antenna 1 1 and a terminal 
station 2 having a multi-sector antenna 21 and capable of executing 
high speed and large capacity data communication by using a 
millimeter wave band through a radio channel between both the 
antennas 11, 21, the base station 1 is connected to the terminal 
station 2 through antennas 1 5,' 25 to be a radio channel of a band 
lower than the millimeter wave band, data communication of high 
speed and large capacity is executed from the base station side by 
using the millimeter wave band and other information is 
communicated by using the band through the antenna 1 5, 25. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The radio communications system characterized by connecting between said 1st radio station and said 
2nd radio station through the wireless circuit of the 2nd band of a low band from said 1st band in the radio 
communications system which possesses the 1st radio, station which has a multi-sector .antenna, and the 2nd radio 
station which has a multi-sector antenna, and performs a high speed and mass data communication using the 1st 
band by the wireless circuit between said, multi-sector antennas. 

[Claim 2] The radio communications system according to claim 1 which transmits to the 2nd radio station from the 
1st radio station, and is characterized by performing the selection control of a multi-sector antenna by the wireless 
circuit of the 2nd band by the wireless circuit of the ist band. 

[Claim 3] The radio communications system according to claim 1 or 2 characterized by. accessing from the 2nd radio 
station to the 1st radio station by the circuit of the 2nd wireless band. 

[Claim 4] A radio communications system given in claim 1 characterized by equipping the 1st radio, station with two 
or more multi-sector antennas thru/or one term of 3. ' ^ < . "i, V'. = 

[Claim 5] The 1st radio station which has a multi-sector antenna and at least one independeht ahtenna, The circuit 
quality in the communication link through one of the independent antenna of the 2nd radio station which has a 
multi-sector antenna, and said 1st radio station, and the^multi^ecto radio station is 

supervised. The radio communications system charactera^ - 
detect that the circuit quality concerned producecl predeterminecl degradation;^ means 
which performs a switch at the multi-sector antenna of said 1st wireless circuit when this circuit quality-detection 
means detects said degradation. 

[Claim 6] It is the radio communications system according to claim 5 which is equipped with the table on which at 
least one of the multi-sector- antennas for which it substitutes by switch was matched to the si n^ of the 

1st radio station, and is characterized by a ^hange-^ver control m^ 

[Claim 7] In. the radio communications system which communicates by choosing one" antenna in two or more 
antennas A change-over level maintenance means to have, the £ncf charge-over circuit quality level data : 
corresponding to low quality at least from the 1st change-bvSr circuit qualrty level data and this 1st change-uvt 
circuit quality level data, The radio communications system according to claim 6 characterized by providing the 
selection means which chooses an antenna from the direction of the high level of said change-over level 
maintenance means using data on the occasion of a switch of an antenna. 

[Claim 8] Circuit quality is a radio communications system according to claim 6 or 7 characterized by what is judged 
with received field strength. 

[Claim 9] Circuit quality is a radio communications system according to claim 6 or 7 characterized by what is judged 
by bit error REITO. 

[Claim 10] The radio communication equipment characterized by providing an output-level setting-out means to set 
up an output level corresponding to each antenna, and the antenna means for switching which switches so that 
setting out of said output-level setting-out means may be received in the case of a switch of an antenna in the 
radio communication equipment which communicates by choosing one antenna in two or more antennas. 
[Claim 11] The radio communication equipment characterized by to provide an attenuation level maintenance means 
to by_which attenuation level was held corresponding to each antenna, and the antenna means for switching which 
switches by setting up an antenna output with attenuation level [ in the case of a switch of an antenna / means / 
said / attenuation level maintenance ] in the radio communication equipment which communicates by choosing one 
antenna in two or more antennas. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a radio communications system and a radio communication 

equipment equipped with two or more antennas. 

[0002] 

[Description of the Prior Art] The system which uses a multi-sector antenna for the purpose of oppression of multi- 
pass phasing and improvement in antenna gain is examined by the radiocommunication which uses conventionally 
the millimeter wave band in which a mass communication link is possible, and a submillimeter wave band. 
[0003] For example, as shown in drawing 27 , the terminal office 510 and a base station 500 are made to be 
equipped with the multi-sector antennas 51 1 and 501, respectively, transmitter-receivers 512 and 502 are 
connected to these multi-sector antennas 51 1 and 501, and data communication is performed through the multi- 
sector antenna 51 1 and the wireless circuit between 501. 

[0004] In the above, when using for transmission and reception the TDD frame shown in drawing 28 , in a slot ST 1, 
one of the multi-sector antennas 501 and one of the multi-sector antennas 511 are chosen and combined, and the 
size of received power is compared, and it switches so that the group of the antenna whose received power was 
max may be used based on the result of the above-mentioned comparison in a slot ST 2. Moreover, a time slot ST 3 
is used for data transmission from a base station 500, and the time slot ST 4 is used for data transmission from the 
terminal station 510. 

[0005] however — the above-mentioned radio communications system — a base station 500 and the terminal 
station 510 — since it is alike, respectively, it sets and it transmits with the same frequency as the case of data 
transmission and reception for the multi-sector antenna 501 and control of 511, in the terminal station 510, it is the 
same as a base station 500 — the power consumption of ** is needed. In this case, a millimeter wave band and a 
submillimeter wave band have large space **** loss, and it has the description that power consumption is large. 
Moreover, when the terminal station 510 was individual radio equipment, there were very few amounts of transmit 
data from the terminal station 510 compared with the amount of transmit data from a base station 500, and there 
was a trouble that there was much futility in using the same band with a TDD method. 

[0006] Moreover, for example, as shown in drawing 29 , corresponding to two terminal offices, the multi-sector 
antennas 611 and 612 are formed in an indoor floor side, head lining — the multi-sector antenna 601 of one base 
station — preparing — time zone T1 Data communication is performed using the multi-sector antenna 601 of a 
base station, and the multi-sector antenna 61 1 of one terminal station. **** — time zone T2 **** — the system 
which makes multi-dimension connection as performs data communication in the multi-sector antenna 601 of a 
base station and the end of an other end using the multi-sector antenna 612 of a station is also known. 
[0007] However, between a base station and one terminal office, the above-mentioned system had the trouble that 
the progress path of an electric wave will be closed and that the so-called shadowing arose and circuit quality 
deteriorated, on the occasion of people passing etc., in order to use the multi-sector antenna formed in one place 
respectively. 

[0008] Then, the system which made the multi-sector antenna by the side of a base station increase to two as 
shown in drawing 30 is also known. When according to this system people pass through between the multi-sector 
antenna 601 of a base station, and the multi-sector antennas 611 of a terminal office and circuit quality deteriorates 
by shadow.ng, a communication path can be secured between the multi-sector antennas 61 1 of a terminal office 
using the multi-sector antenna 602 of a base station, and data communication can be performed 
[0009] 

[Problem(s) to be Solved by the Invention] However, when constituted like drawing 30 , the number of the multi- 
sector antennas by the side of a base station will increase, a system becomes large-scale, and there is a trouble of 
also requiring many costs. 

[0010] Furthermore, when communicating using either of each antenna of a multi-sector antenna degradation of 
circuit quality arose and between a base station and terminal offices was separated although switch actuation of an 
antenna was started, there is no antenna which clears the circuit quality of criteria in the antenna in a multi-sector 
antenna in many cases, and the circuit might cut, without performing a switch of an antenna 
[001 1] Moreover, properties differed for every antenna of a multi-sector antenna, and the radio communication 
equipment using two or more antennas, such as a multi-sector antenna, was not able to be transmitted with the 
same transmission level, when an antenna was switched. 

[001 2] This invention is offering the radio communications system which the trouble which the above conventional 
radio communications systems' and radio communication equipments' have tended to be solved, and it was made 
and the object's stops power consumption and can perform the useless communication link which is not Moreover 
other objects can cope with deterioration of the circuit quality by shadowing, and are offering the radio 
communications system which a configuration's is enlarged and does not cause the cost high moreover 
Furthermore, other objects are offering the radio communications system which can secure a suitable switch also 
when switching and using two or more antennas. Moreover, other objects are offering the radio communication 
equipment which can control the transmission level when switching an antenna appropriately, when switching and 
using two or more antennas. 
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[0013] 

[Means for Solving the Problem] The 1 st radio station where the radio communications system of this invention has 
a multi-sector antenna, In the radio communications system which possesses the 2nd radio station which has a 
multi-sector antenna, and performs a high speed and mass data communication using the 1st band by the wireless 
circuit between said multi-sector antennas It is characterized by connecting between said 1st radio station and said 
2nd radio station through the wireless circuit of the 2nd band of a low band from said 1st band. By this, a high speed 
and mass data communication can be performed using the 1st band, and other information can be communicated 
using the 2nd band. 

[0014] The 1st radio station where the radio communications system of this invention has a multi-sector antenna 
and at least one independent antenna, The circuit quality in the communication link through one of the independent 
antenna of the 2nd radio station which has a multi-sector antenna, and said 1 st radio station, and the multi-sector 
antennas of the 2nd radio station is supervised. It is characterized by providing a circuit quality-detection means to 
detect that the circuit quality concerned produced predetermined degradation, and the change-over control means 
which performs a switch at the multi-sector antenna of said 1st wireless circuit when this circuit quality-detection 
means detects said degradation. When it communicates with an independent antenna at the time and circuit quality 
deteriorates, a multi-sector antenna will be used and a communication link will usually be performed by this. 
[001 5] In the radio communications system which communicates by the radio communications system of this 
invention choosing one antenna in two or more antennas A change-over level maintenance means to have the 2nd 
change-over circuit quality level data corresponding to low quality at least from the 1st change-over circuit quality 
level data and this 1st change-over circuit quality level data, It is characterized by providing the selection means 
which chooses an antenna from the direction of the high level of said change-over level maintenance means using 
data on the occasion of a switch of an antenna. Since this compares by using from the higher one among change- 
over circuit quality level data, the probability no antenna which should be switched to be can be lowered. 
[0016] The radio communication equipment of this invention is characterized by providing an output-level setting- 
out means to set up an output level corresponding to each antenna, and the antenna means for switching which 
switches so that setting out of said output-level setting-out means may be received in the case of a switch of an 
antenna in the radio communication equipment which communicates by choosing one antenna in two or more 
antennas. A switch is made so that output-level setting out corresponding to the antenna applied to a switch by this 
in the case of a switch of an antenna may be received. 

[0017] The radio communication equipment of this invention is characterized by to provide an attenuation level 
maintenance means to by_which attenuation level was held corresponding to each antenna, and the antenna means 
for switching which switches by setting up an antenna output with attenuation level [ in the case of a switch of an 
antenna / means / said / attenuation level maintenance ] in the radio communication equipment which 
communicates by choosing one antenna in two or more antennas. An antenna output is set up with the attenuation 
level of an antenna response in the case of an antenna switch by this 
[0018] 

[Embodiment of the Invention] The explanation which gives the same sign to the same component and overlaps in 
each drawing explaining the radio communications system and radio communication equipment which are applied to 
the gestalt of operation of this invention with reference to an accompanying drawing below is omitted. The radio 
communications system concerning this invention is shown in drawing 1 . In this system, image data shall be 
transmitted to the terminal station 2 using a millimeter wave band or a submillimeter wave band from a base station 

[0019] It has the high bandwidth transmitting section 12 which transmits the signal of the data processor 10 which 
controls each part while sending out image data, the encoder 13 which performs coding of image data, a millimeter 
wave band, or a submillimeter wave band to a base station 1, and the multi-sector antenna 11. To the terminal 
station 2 While receiving the high bandwidth receive section 22 which receives the signal of the multi-sector 
antenna 21, a millimeter wave band, or a submillimeter wave band, the decoder 23 which performs a decryption of 
image data, and image data, it has the data processor 20 which controls each part. It consists of four antennas, 
respectively, one of these four is chosen, and the multi-sector antennas 11 and 21 are used. Therefore, there is 
combination of an antenna in two multi-sector antennas 1 1 and 21 at 4x4=16 kind. 

[0020] Furthermore, it connects with each data processor 10, and the low band transceiver sections 14 and 24 and 
the antennas 1 5 and 25 for transmitting and receiving by the band (for example, semi- microwave, microwave) lower 
than the band by the multi-sector antennas 11 and 21 are formed in the base station 1 and the terminal office 2. 
With the gestalt of this 1st operation, the communication link concerning change-over control of the multi-sector 
antennas 11 and 21 is performed through the low-speed (wireless) circuit of the low band by the low band 
transceiver sections 14 and 24 and antennas 15 and 25. 

[0021] Since the flow chart of the communication link by the above-mentioned system is shown, actuation is 
explained to drawing 4 using this. First change-over control of the antenna of the multi-sector antennas 11 and 21 
is communicated using a low-speed circuit low-pass [ by the low band transceiver sections 14 and 24 and antennas 
15 and 25 ] (S1). For example,. the data processor 10 of a base station 1 directs a switch at the 1st antenna to the 
terminal station 2 side, while choosing one antenna by switch of the multi-sector antenna 1 1. The data processor 20 
of the terminal station 2 notifies change-over termination to a base station 1 side while it, in response, switches the 
multi-sector antenna 21 and chooses one antenna. 

[0022] In a base station 1, in response, received power (field strength) is measured using the high speed line of the 
high bandwidth by the multi-sector antennas 1 1 and 21, a result is held (S2), and it detects whether measurement 
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by the combination of all the antennas in the multi-sector antennas 1 1 and 21 was completed (S3). Here, if it has 
not ended, it returns to step S1 and processing is continued. Termination of measurement by the combination of all 
the antennas in the multi-sector antennas 1 1 and 21 transmits directions so that it may switch to the antenna 
which detects the group to which received power became large most, and is applied to the above-mentioned group 
of the multi-sector antenna 21 using a low-speed circuit low-pass [ by (S4) low band transceiver sections 14 and 
24 and antennas 15 and 25 ] in the combination of each antenna currently held (S5). Next, image data is sent out to 
an encoder 1 3 from a data processor 1 0 (S6). 

[0023] It encodes, a rise convert is carried out to a predetermined band in the high bandwidth transmitting section 
1 2, and image data is transmitted from the multi-sector antenna 1 1 . On the other hand, in the terminal station 2, it 
receives through the multi-sector antenna 21, and a down convert is carried out in the high bandwidth receive 
section 22, and it is sent to a decoder 23, is decrypted, image data is restored, and an input signal is sent out to a 
data processor 20. Thus, since change-over control of the antenna of the multi-sector antennas 1 1 and 21 is 
communicated using a low-speed circuit low-pass [ by the low band transceiver sections 1 4 and 24 and antennas 
15 and 25 ], while being able to reduce the power consumption by the side of the terminal office 2, the high speed 
line of the high bandwidth by the multi-sector antennas 11 and 21 can be used for original data transmission and 
reception of transmission of image data etc., and there is no futility. 

[0024] The radio communications system concerning the modification of the gestalt of the 1 st operation is shown in 
drawing 2 . In this system, two multi-sector antennas 11-1 and 1 1-2 are prepared in base station 1 A, and these are 
connected to the high bandwidth transmitting section 12 through the change-over switch 16. A data processor 10 
performs a change-over switch 16 and the multi-sector antenna 11-1, and a switch of 11-2. Therefore, the multi- 
sector antenna 1 1-1 and 11-2 consist of four antennas, respectively, one of these two multi-sector antennas is 
chosen by the change-over switch 16, and each ** sector antenna 1 1-1 and one of the 11-2 are used, for this 
reason, the base station 1 — eight antennas — it is — the multi-sector antenna 11-1 of a base station 1 and the 
terminal station 2, and 1 1- according to 2 and 21, the combination of an antenna is in 8x4=32 kind. In this example, 
the optimal thing of such combination is chosen and transmission and reception of image data are performed. 
[0025] The radio communications system concerning the gestalt of the 2nd operation is shown in drawing 3 . This 
system is a client/ server system by wireless LAN, and it performs the communication link in the case of performing 
access etc. from a client 28 side to a server 18 while it communicates change-over control of the antenna of the 
multi-sector antennas 1 1 and 21 using a low-speed circuit low-pass [ by the low band transceiver sections 14 and 
24 and antennas 15 and 25 ]. And in response to access from a client 28 side etc., data are distributed from a 
server 18 side through the high speed line by the multi-sector antennas 1 1 and 21. According to this system, the 
system which is considered that little data are usually sent from a client 28 to a server 18 to a lot of data being 
sent from a server 18 to a client 28, and has a bias in the applied amount of transmissions is employed 
appropriately. 

[0026] The configuration of the base station of the radio communications system concerning the gestalt of the 3rd 
operation is shown in drawing 5 . When the multi-sector antenna station 3 and two or more single antenna stations 
5-1 to 5-4 are formed and shadowing arises in either of two or more single antenna stations 5-1 to 5-4, this base 
station is constituted so that it may be made to substitute for an antenna [ / station / 3 / multi-sector' antenna ]. 
[0027] The baseband circuit 8-1 to 8-4 which performs the signal transformation between an intermediate 
frequency and baseband and a strange recovery is connected to the data processor 4 which performs sending out 
and incorporation of data, the intermediate frequency switch 7-1 to 7-4 which switches to the baseband circuit 8-1 
to 8-4 is connected, and the single antenna station 5-1 to 5-4 is connected to the intermediate frequency switch 
7-1 to 7-4. The transceiver circuit 34-1 to 34-4 which performs conversion between the single antenna 33-1 to 
33-4, and the RF and intermediate frequency which were connected to these, respectively is established in the 
single antenna station 5-1 to 5-4. With this configuration, since the conversion and frequency control to 
intermediate frequencies fI1-fI4 are performed in the baseband circuit 8-1 to 8-4, the frequency synthesizer is the 
multi-sector antenna station 3 and the single antenna station 5-1 to 5-4 with the unnecessary configuration. 
[0028] The transceiver circuit 30 which performs conversion between the multi-sector antenna 32 which consists of 
an antenna 32-1 to 32-4, the switch 31-1 to 31-4 for selection connected to these, and the RF and intermediate 
frequency which were connected to these is established in the multi-sector antenna station 3. Between the 
transceiver circuit 30 and the intermediate frequency switch 7-1 to 7-4, the switch 6 for connecting the transceiver 
circuit 30 to any one of the intermediate frequency switches 7-1 to 7-4 is formed. 

[0029] As shown in drawing 8 , the single antenna 33-1 to 33-4 is arranged in a corner where chambers differ 
respectively, and the multi-sector antenna 32 is arranged in the center of a chamber. And a data processor 4 
usually controls to choose single antenna station 5-1 - 5-4 side as the intermediate frequency switch 7-1 to 7-4 
And it is alike one by one through the single antenna 33-1 to 33-4, or data are transmitted and received 
simultaneously. 

[0030] The data processor 4 is equipped with the table on which the alternative flag which shows whether it is 
under [ identification information / of the alternative selector antenna corresponding to each of the single antenna 
33-1 to 33-4 as shown in drawing 6 /, and alternative ] ****** was matched. Moreover, the shadowing level which 
should perform the switch at the multi-sector antenna 32 from the single antenna 33-1 to 33-4 is further 
memorized by this table. 

[0031] And since a data processor 4 performs actuation as shown in the flow chart shown in drawing 7 , actuation is 
explained based on this. A data processor 4 measures receiving level through the transceiver circuit 30 connected 
to the multi-sector antenna 32 concerning an alternative through the transceiver circuit 34-1 to 34-4 of the single 
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antenna station 5-1 to 5-4 in use (S7). And the comparison with the shadowing level in the table of drawing 6 and 
the above-mentioned receiving level was performed (S8), and shadowing occurred, or (was receiving level less than 
shadowing level?) it detects (S9). Here, when it judges with shadowing having occurred, with reference to the table 
of drawing 6 , a switch at the antenna in the single antenna 33-1 which shadowing has generated - the 33 multi- 
sector antenna 32 corresponding to -4 is performed, and an alternative flag is set (S10). Drawing 6 shows that the 
switch at the antenna 32-1 in the multi-sector antenna 32 corresponding to the single antenna 33-1 is performed. 
[0032] Moreover, if shadowing has not occurred as a result of the judgment in step S9 If it detects (S1 1) and the 
switch is not performed, whether with reference to the table of drawing 6 , the switch at the antenna in the multi- 
sector antenna 32 corresponding to the single antenna concerned is performed When it returns to step S7, 
actuation is continued and the switch is performed, with reference to the table of drawing 6 , a switch at the single 
antenna corresponding to the antenna in the multi-sector antenna 32 concerned is performed, and the alternative 
flag of a response is reset (S12). 

[0033] The multi-sector antennas 611 and 612 connected by the above actuation corresponding to two terminal 
offices as shown in drawing 9 are formed in the indoor floor side. When people enter between the single antenna 33- 
3 and the multi-sector antenna 611 of a terminal station and shadowing arises, in a base station It communicates 
using the applicable antenna of the multi-sector antennas 32 of a base station (32-3), deterioration of the circuit 
quality by shadowing is filled up, and a communication link is performed appropriately. 

[0034] in addition, when the system is communicating with the TDD method, measurement of received power The 
TDD frame as shown in drawing 10 is classified into slots ST1-ST5. Received power at the time of using the single 
antenna 33-1 in a slot ST 1 is measured. Received power at the time of using the single antenna 33-2 in a slot ST 2 
is measured. Received power at the time of using the single antenna 33-3 in a slot ST 3 is measured. Received 
power at the time of using the single antenna 33-4 in a slot ST 4 is measured, and transmission of the data which 
should be essentially transmitted by the frame concerned in a slot ST 5 can be performed using the alternative 
antenna of a single antenna or a multi-sector antenna. If it does in this way, in each frame, measurement of each 
single antenna 33-1 - 33-4 received power is performed, and it can shift to the condition of having switched the 
antenna and always having been stabilized. 

[0035] The configuration of a receive section in the base station or terminal office of a radio communications 
system concerning the gestalt of the 4th operation is shown in drawing 1 1 . This station communicates by choosing 
any one of the antennas 41-1 to 41-4 of plurality (here four pieces). Antennas 41-1 to 41-4 are two or more 
independent antennas or multi-sector antennas. Amplifier 42-1 to 42-4 is formed in the antenna 41-1 to 41-4, 
respectively, and the output of this amplifier 42-1 to 42-4 is given to it to the wave detector 43, and the 
communication link/data processor 40. A wave detector 43 is a circuit which detects received power (field 
strength), the output is given to A/D converter 44, and digital conversion is carried out here. 

[0036] The output of A/D converter 44 is given to the control circuit 45 which switches an antenna 41-1 to 41-4. 
By setting amplification degree of amplifier 42-1 to 42-4 to "0", a control circuit 45 intercepts the output of an 
antenna 41-1 to 41-4, and switches by making this amplification degree predetermined by passing the output of an 
antenna 41-1 to 41-4. 

[0037] The control circuit 45 is equipped with the table for a switch (antenna identification information, receiving 
level, etc. are not memorized at the beginning) as shown in drawing 12 , and change-over receiving level and a BER 
(bit error rate) table as shown in drawing 13 , and since it operates by the program of a flow chart as shown in 
drawing 1 4 , this is explained. In addition, the switch receiving level of the 2nd entry of change-over receiving level 
and a BER table is lower than the switch receiving level of the 1 st entry. 

[0038] First, switching an antenna 41-1 to 41-4, receiving level is detected through a wave detector 43 and A/D 
converter 44 (S21), antenna identification information, receiving level, etc. are written in in the table shown in 
drawing 12 , and table creation is performed (S22). And an antenna is chosen according to the ranking of the table 
of drawing 12 (S23), and it detects whether receiving level is higher than switch level as compared with the switch 
receiving level of the 1st entry of the change-over receiving level and the BER table shown in drawing 13 (S24). 
Here, when receiving level is higher than switch level, while establishing a circuit (S25) and continuing a 
communication link, when receiving level is lower than switch level, it detects whether the antenna concerning the 
next candidate remains in the table of drawing 12 (S26) and there is an antenna of the next candidate, according to 
the ranking of return and a table, an antenna is chosen to step S23, and processing from step 24 is performed. 
[0039] By the above processings, if the receiving level by all the antennas 41-1 to 41-4 is lower than the switch 
receiving level of the 1st entry of the change-over receiving level and the BER table shown in drawing 13 , it will 
detect whether the next candidate of switch receiving level is in that of the change-over receiving level and the 
BER table shown in drawing 13 (S27). Here, since the switch receiving level of the 2nd entry is memorized, switch 
receiving level is changed (S28), the first antenna is chosen according to the ranking of return and a table to step 
S23, and processing from step S24 is performed. 

[0040] If processing which chooses an antenna first according to the ranking of a table using the switch receiving 
level of the 1st entry as mentioned above, detects whether circuit quality is suitable, and detects a suitable antenna 
is performed and there is no suitable antenna Since a suitable antenna is searched using switch receiving level lower 
than the switch receiving level of the 1st entry, the probability for a suitable antenna to be detected increases and 
the nonconformity from which a circuit is cut is prevented by a suitable antenna being undetectable. In addition, the 
entry of switch receiving level may be three or more. 

[0041] The configuration of a receive section in the base station or terminal office of a radio communications 
system concerning the gestalt of the 5th operation is shown in drawing 1 5 . With the gestalt of this operation, it 



JP-A-H1 1-341 034 



7/20 ^— v 



replaced with the wave detector 43, the bit error rate was computed by the BER measuring circuit 47, and the 
configuration which this is digitized with A/D converter 44 and sent out to a control circuit 46 is adopted. 
[0042] The control circuit 46 is equipped with the table for a switch (antenna identification information, BER, etc. 
are not memorized at the beginning) as shown in drawing 12 , and change-over receiving level and a BER table as 
shown in drawing 13 , and it operates by the program of a flow chart as shown in drawing 16 . In addition, the 
change-over BER of the 2nd entry of change-over receiving level and a BER table corresponds, when circuit quality 
is lower than the change-over BER of the 1 st entry. 

[0043] Although it is different at the point which replaces with the change-over receiving level in the flow chart of 
drawing 14 , computes a bit error rate by the BER measuring circuit 47, and is compared using Change-over BER, 
since it is fundamentally equal to processing by the flow chart of drawing 14 , actuation of a control circuit 46 omits 
a detailed description, so that clearly from drawing 16 . 

[0044] If processing which chooses an antenna first according to the ranking of a table using the change-over BER 
of the 1st entry as mentioned above, detects whether circuit quality is suitable, and detects a suitable antenna is 
performed and there is no suitable antenna Since a suitable antenna is searched using the change-over BER of the 
2nd entry, the probability for a suitable antenna to be detected increases and the nonconformity from which a 
circuit is cut is prevented by a suitable antenna being undetectable. In addition, the entry of Change-over BER may 
be three or more. 

[0045] The configuration of a receive section in the base station or terminal office of a radio communications 
system concerning the gestalt of the 6th operation is shown in drawing 1 7 . The gestalt of this operation has the 
configuration of drawing 1 1 , and the configuration of drawing 15 , and performs an antenna switch using the both 
sides of receiving level and BER. 

[0046] It seems that that is, actuation is shown in the flow chart shown in drawing 18 . If a communication link is 
continued and it does not become circuit establishment when first use the change-over receiving level of the 1st 
entry of the table of drawing 13 , an antenna is switched (S51), it detects whether it became circuit establishment 
(S52) and it has become circuit establishment If a communication link is continued and it does not become circuit 
establishment when switching an antenna using the change-over BER of the 1st entry (S53), detecting whether it 
became circuit establishment (S54) and having become circuit establishment If a communication link is continued 
and it does not become circuit establishment when switching an antenna using the change-over receiving level of 
the 2nd entry of the table of drawing 13 (S55), detecting whether it became circuit establishment (S56) and having 
become circuit establishment An antenna is switched using the change-over BER of the 2nd entry (S57). 
[0047] According to the gestalt of this operation, the object for a comparison will increase and the nonconformity 
from which a circuit is cut is prevented by a suitable antenna being undetectable. In addition, a change-over 
threshold (receiving level, BER) entry may be three or more. 

[0048] The configuration of the transmitting section in the base station or terminal office of a radio communications 
system concerning the gestalt of the 7th operation is shown in drawing 19 . This station communicates by choosing 
any one of the antennas 51-1 to 51-4 of plurality (here four pieces). Antennas 51-1 to 51-4 are two or more 
independent antennas or multi-sector antennas. Amplifier 52-1 to 52-4 is formed in the antenna 51-1 to 51-4 
respectively, and the input side of this amplifier 52-1 to 52-4 is connected to the distributor 53. 
[0049] While having a communication link / data processor 59 and sending out data, processing which changes 
baseband signaling to an intermediate frequency is performed in this station. The output of a communication link / 
data processor 59 is decreased by the adjustable attenuator 56, and has composition sent to a mixer 54. The local 
oscillator 55 is connected to a mixer 54, and conversion to predetermined bands, such as a millimeter wave band is 
performed. 

[0050] The setpoint signal from either of the electrical-potential-difference setting-out circuits 58-1 to 58-4 is 
given to the adjustable attenuator 56 through a circuit changing switch 57, and it is constituted so that the change 
of the magnitude of attenuation may be performed. A control circuit 50 intercepts the output of an antenna 51-1 to 

51- 4 by setting amplification degree of amplifier 52-1 to 52-4 to "0", and it gives a control signal so that the 
antenna applied to the above-mentioned selection to a circuit changing switch 57 may be made to correspond and 
the magnitude of attenuation may be set up, while it passes the output of an antenna 51-1 to 51-4 and chooses an 
antenna by making this amplification degree predetermined The electrical-potential-drfference setting-out circuit 
58-1 to 58-4 outputs a respectively required setpoint signal. This setpoint signal adjusts the output of the 
electncal-potential-difference setting-out circuit 58-1 to 58-4, for example, detects the output level of an amplifier 
52 1 to 52-4, and it is made to serve as a predetermined value with the same output level of each amplifier 52-1 to 

52— 4. 

[0051] And a control circuit 50 processes with a flow chart as shown in drawing 24 based on the antenna change- 
over directions from a base station etc. That is, it waits for arrival of antenna change-over directions, and a change 
detects whether it is the need (S61). And while sending out an indication signal to amplifier 52-1 to 52-4 so that the 
antenna which oneself determined may be chosen based on directions if antenna change-over directions come a 
control signal is given to a circuit changing switch 57 so that it may become the magnitude of attenuation 
corresponding to the selected antenna. 

[0052] Although the switch at an antenna 51-4 from an antenna 51-1 is performed by the above, to the adjustable 
attenuator 56, it replaces with the electncal-potential-difference setting-out circuit 58-1, the setpoint signal of the 
electncal-potential-difference setting-out circuit 58-4 is given, for example, and, as for this setpoint signal the 
magnitude of attenuation of the adjustable attenuator 56 is changed. Consequently, an output level serves as the 
same predetermined value irrespective of the switch at an antenna 51-4 from an antenna 51-1. 
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[0053] When the above-mentioned antenna 51-1 to 51-4 is used as the antenna of the multi-sector antenna 51, 
since the transmitted power of each antenna 51-1 to 51-4 is equal as shown in drawing 20 , the range of service 
area SA-1-SA-4 becomes the same. 

[0054] The output of the electrical-potential-difference setting-out circuit 58-1 to 58-4 is acjjusted to drawing 21 
and drawing 22 , and it is shown in them that the range of service area SA-1-SA-4 can be changed. What is 
necessary is to choose an antenna 51-4, and just to change the value of the setpoint signal outputted from the 
electrical-potential-difference setting-out circuit 58-4 in the example of drawing 21 , for example so that 
transmitted power when a setpoint signal is outputted from the electrical-potential-difference setting-out circuit 
58-4 may become smaller than the transmitted power of each antenna 51-1 to 51-3. Moreover, what is necessary is 
to choose an antenna 51-4 and 51-3, and just to change the value of the electrical-potential-difference setting-out 
circuit 58-4 and the setpoint signal outputted from 58-3 in the example of drawing 22 , for example so that 
transmitted power when a setpoint signal is outputted from the electrical-potential-difference setting-out circuit 
58-4 and 58-3 may become smaller than each antenna 51-1 and the transmitted power of 51-2. Thus, it becomes 
possible to offer the service area of various magnitude. 

[0055] The configuration of the transmitting section in the base station or terminal office of a radio communications 
system concerning the gestalt of the 8th operation is shown in drawing 23 . In this example of a configuration, 
CPU60 is made to perform magnitude-of-attenuation control of the adjustable attenuator 56 in the configuration of 
drawing 19 . The magnitude-o^attenuation control data of the adjustable attenuator 56 outputted from CPU60 is 
changed by D/A converter 62, is analog-ized, and is given to the adjustable attenuator 56. Moreover, CPU60 
controls amplifier 52-1 to 52-4 through I/O Port 61, and performs prohibition/discharge ofthe output. 
[0056] CPU60 is equipped with the table as shown in drawing 25 the data outputted to D/A converter 62 were 
remembered to be corresponding to selection of each antenna 51-1 to 51-4. The content of this table is data which 
digitized the output ofthe electrical-potential-difference setting-out circuit 58-1 to 58-4 in the configuration of 
drawing 19 . 

[0057] CPU60 of the above configuration operates with the flow chart shown in drawing 26 based on the antenna 
change-over directions from a base station etc. That is, CPU60 waits for arrival of the antenna change-over 
directions from a base station etc., and a change detects whether it is the need (S63). And if antenna change-over 
directions come, in order that the antenna which oneself determined may choose based on directions, Perform table 
retrieval of drawing 25 (S64), give an output to I/O Port 61, and amplifier 52-1 to 52-4 is controlled. The output 
data of a response at the antenna with which it is made for the output signal from a communication link / data 
processor 59 to arrive at the antenna chosen by performing prohibition/discharge of the output, and corresponds in 
a table are outputted to D/A converter 62 (S65). Consequently, the attenuator 56 corresponding to the selected 
antenna comes to decline by the required magnitude of attenuation, and can adjust the output level of an antenna to 
a request. 
[0058] 

[Effect of the Invention] The 1 st radio station which has a multi-sector antenna according to the radio 
communications system of this invention as explained above. In the radio communications system which possesses 
the 2nd radio station which has a multi-sector antenna, and performs a high speed and mass data communication 
using the 1st band by the wireless circuit between said multi-sector antennas Since it was made to connect through 
the wireless circuit ofthe 2nd band of a low band from said 1st band, between said 1st radio station and said 2nd 
radio station A high speed and mass data communication can be performed using the 1st band, using the 2nd band, 
the band which can communicate and uses other information if needed is divided appropriately, and can be used and 
a rational system can be offered. 

[0059] Since according to the radio communications system of this invention a multi-sector antenna is used and a 
communication link is usually performed when it communicates with an independent antenna at the time and circuit 
quality deteriorates as explained above, a system can be built without making [ many ] a multi-sector antenna, and a 
cheap and rational system can be offered. 

[0061] In the radio communications system which communicates by choosing one antenna in two or more antennas 
according to the radio communications system of this invention as explained above Since it has the 2nd change- 
over circuit quality level data corresponding to low quality at least and compares by using from the higher one 
among change-over circuit quality level data from the 1st change-over circuit quality level data and this 1st 
change-over circuit quality level data The nonconformity which results in lowering, line disconnection, etc. the 
probability no antenna which should be switched to be can be prevented. 

[0062] Since it switches using an output-level setting-out means to set up an output level corresponding to each 
antenna, in the radio communication equipment which communicates by choosing one antenna in two or more 
antennas according to the radio communication equipment of this invention so that setting out of said output-level 
setting-out means may be received in the case of a switch of an antenna as explained above, a switch is made so 
that it may be set to a suitable output level by switch of an antenna. 

[0063] Since an antenna output is set up with the attenuation level of the response which holds attenuation level 
corresponding to each antenna, and is held in the radio communication equipment which communicates by choosing 
one antenna in two or more antennas in the case of a switch of an antenna according to the radio communication 
equipment of this invention as explained above, attenuation level of an antenna is made predetermined by antenna 
switch, and an antenna output can be controlled. 
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3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Radiocommunication stmcture-of-a-system drawing concerning the gestalt of operation of the 1st of 
this invention. 

[Drawing 2] The block diagram of the modification of the radio communications system concerning the gestalt of 
operation of the 1 st of this invention. 

[Drawing 3] Radiocommunication structure-of-a-system drawing concerning the gestalt of operation of the 2nd of 
this invention. 

[ Drawing 4] The flow chart for explaining actuation of the radio communications system concerning the gestalt of 
operation of the 1 st of this invention. 

[ Drawing 5] Radiocommunication structure-of-a-system drawing concerning the gestalt of operation of the 3rd of 
this invention. 

[Drawing 6] Drawing showing the content of the table used for the radio communications system concerning the 
gestalt of operation of the 3rd of this invention. 

[Drawing 7] The flow chart for explaining actuation of the radio communications system concerning the gestalt of 
operation of the 3rd of this invention. 

[Drawing 8] The top view showing antenna arrangement of the radio communications system concerning the gestalt 
of operation of the 3rd of this invention. 

[ Drawing 9] The side elevation for explaining actuation of the radio communications system concerning the gestalt 
of operation of the 3rd of this invention. 

[ Drawing 101 Drawing showing the content of the TDD frame used for the radio communications system concerning 
the gestalt of operation of the 3rd of this invention. 

[Drawing 11 ] Radiocommunication structure-of-a-system drawing concerning the gestalt of operation of the 4th of 
this invention. 

[ Drawing 12] Drawing showing the content of the table used for the radio communications system concerning the 
gestalt of operation of the 4th of this invention. 

[Drawing 13] Drawing showing the content of the table used for the radio communications system concerning the 
gestalt of operation of the 4th of this invention. 

[Drawing 14] The flow chart for explaining actuation of the radio communications system concerning the gestalt of 
operation of the 4th of this invention. 

[ Drawing 1 5] Radiocommunication structure-oi^a-system drawing concerning the gestalt of operation of the 5th of 
this invention. 

[Drawing 1 6] The flow chart for explaining actuation of the radio communications system concerning the gestalt of 
operation of the 5th of this invention. 

[ Drawing 1 7] Radiocommunication structure-ol^a-system drawing concerning the gestalt of operation of the 6th of 
this invention. 

[ Drawing 1 8] The flow chart for explaining actuation of the radio communications system concerning the gestalt of 
operation of the 6th of this invention. 

[Drawing 1 9] Radiocommunication structure-of^a-system drawing concerning the gestalt of operation of the 7th of 
this invention. 

[ Drawing 20] Drawing showing the service area of each antenna controlled by the radio communications system 
concerning the gestalt of operation of the 7th of this invention. 

[Drawing 21] Drawing showing the service area of each antenna controlled by the radio communications system 
concerning the gestalt of operation of the 7th of this invention. 

[Drawing 22] Drawing showing the service area of each antenna controlled by the radio communications system 
concerning the gestalt of operation of the 7th of this invention. 

[Drawing 23] Radiocommunication structure-of-a-system drawing concerning the gestalt of operation of the 8th of 
this invention. 

[Drawing 24] The flow chart for explaining actuation of the radio communications system concerning the gestalt of 
operation of the 7th of this invention. ^ & 

[Drawing 25] Drawing showing the content of the table used for the radio communications system concerning the 
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gestalt of operation of the 8th of this invention. 

[Drawing 26] The flow chart for explaining actuation of the radio communications system concerning the gestalt of 
operation of the 8th of this invention. 

[Drawing 27] The conventional radiocommunication structure-of~a-system drawing. 

[Drawing 28 ] Drawing showing the content of the TDD frame used for the conventional radio communications 
system. 

[Drawing 29] Drawing showing antenna arrangement of the conventional radio communications system. 
[ Drawing 30] Drawing showing shadowing in the conventional radio communications system. 
[Description of Notations] 

I Base Station 2 Terminal Station 

II 21 Multi-sector antenna 12 High bandwidth transmitting section 
13 Encoder 14 Low Band Transceiver Section 

15, 25 antennas 22 High bandwidth receive section 
23 Decoder 24 Low Band Transceiver Section 
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[0 0 13] 

i? * *r ^^IB©«*|iMlK: ± 5*1 <£>««ftfflv>T 

[0 0 14] ^P^CO^il^f '>^T^ft ^-fe^^r 
^ir ^ * T >^ ^tcd 1 o ft ^ L fca« ft >5 IhI^p r pK 
^ ^ T >x^-co^ «9 fcir 5 i: ft^« 

[0015] ^^co^iijf v-^TAfi 1g^cor> 
^ -t- co i o co T v t- *t ft 51 R L T m ft ft 5 M«l ii 

*«»u^</v»»*ai:, r>^t-co^]t)m^fc 

Stt, MfS§]^u-</u^^co^^i--</^(7)^^ 
-TZZ t ft#«ti-s 0 rixtcj:^, «JHUaUft£Su^< 

^0 ^'7 ^ '-^^>9^>i^V^^^^V^Tit^ft^T9^7)T^ ^0 5 

[0 0 16] ^^co^iiff^®^, li(D7>rt 
<Dft(D 1 ocor V^^ftil^ LTiift ft*T 9 M^iSff g 

w&fi ^^s^^o^^ftstts «t 9 ^m^ft 
t? 5 r >ftuft^ t ft^#i-^, - ^ ft^gsr ^ r 6o 

50 ST^-t^^tU^U-^/U^ftgJt^J: 9{c§0f?^ 



-3- 



5 

[0017] **w<^4Rj»iif§ag««, Sftwryft 

[0 0 18] 

*:ftbT»*raiftW«:*l»i-5. H 1 »cfi, 
[0 0 19] Sift^ 1 Jcfi, BflkT*— 

3, $ yjft#*fctt!i« yj£« 

Slf SB 2 2 , llj^-^C0^^b^tT9T f ^-^2 3, 

SIB2 o^ixbnti^o *t^^r>ftii, 2 

IH, j etl^tl4OCDT>'^^/0^^^ s r<D4o<£>9 
^Tyrtll, 2 4 X 4 = 1 6ii9 \Z.TZ/ 

[0020] JE^. X»«iXt5iH*»2*c:tt, 

II, 2 Uc±5#*J;0(B;^«« («x.tf, ap-^* 

S««14, 24M7yftl5, 2 5*SR*tb*LT 

4, 2 4M7yftl5, 2 5^«tS<S«?«OfijS 
(«S«0 0i^tT, fT^y'-t 1 1, 21(7) 

[0 0 2 1] gMtCfi, ±fev/^^A^J:5ii{f (OZ7u 

9H-*o *"f\ <£^«i§S{f SB 1 4 , 2 4M7^ft 

rtu, 2 i<DT>-Ti-(DwmMffl<Dmm&?ro (s 

io#J9&;UcJ;9 iocot^x-^^jI 

^-rs^tc. «s*«2ffii^mi*B^>r>'x^<D§j 

9&;t£rJ§7r:i-£ 0 ^*^2C0f ;r — ^^S^®2 0 te. 



(4) 4$Hf!¥ 11-341034 

[0 0 2 2] mmmiXfcZfr&%:tfX&±? 
til, 2 lic«tSi«««^S53£lHl»Srfflv^S««* 

(m#^S) oaa^srfifv\ (S2) . # 

■fe^T^-J-l 1, 2 l\^tetfZ)±X(DT>"r±<DWL 
3) 0 UTtt^ifmn ^fy^si^i 

oTMl«it5 0 #t^^7yrtl 1, 2 1{C^o 

fcofca**mu (S4) , isffir«a65« 

SB 14, 2 4W7yTtl5, 2 5t^<t-5ffi:ttO{£iS 

r"^-|c«0«x.5J:5lii»^S:aHSi-5 (S5) fl ^ 
r-^Mgf l o^bitT-^iy^- ^i 

3— aita-rs (s 6) o 

[0 0 2 3] ■«f*-^ttW»flS*ix, ffittrtt&ttttl 

*£SflSB2 2 ICT*'* > = f=>-^2 3 

^sag@2 o-Sffi^tt^o r.coj;^ 

9514, 24M7y7tl5, 2 5 £ 6igi?£0{g;i£ 
©l^/^T^ir^^TV'^-T-l 1 , 2 1 <DT^-r<D 

2 l^ct5^^o^^^il]^-^o^f^<Z)J: 

[0024] m2 ta-i, m i <omm<omm<o^mm^m 

&M^miE\s*^M>&7jk£tlX\s^Z> 0 ICOv/XtAT 
fi> 1 Atd2oco#ir^ ^T>-^^- 1 1 - l , l 

Rl£^±? ?T >"r-T 1 1-1, 1 \ -2(Dm*)&x_ 

7-^^lgfl 0^fir5o Hot, ^ir^^T^ 
Ttll-1, 1 1 - 2fi, ^tifii4o©7y7t^ 
b^f9, I (D 2 0(0#t ^ ^ 7 y 7t^ 5 ^(O 1 o^g 
40 tfe*^ 6iz£ VMVlZti, ^ir^^7yrtl 

1-1, 1 1 -2©lo^ffi^ bttS, r<Dfc#) N 

£±??T>y^-ri 1 - l , 11-2, 2 UilJ;*Ui, 
8X4 = 3 2!9iI7>'ft^^bWfe5 0 

[0 0 2 5] li!3(Cfi, ^2 0HJ£cD^^Sfejaa 
50 i^Sff a 1 4 , 2 4M7y7tl5, 2 5 tC £ 6 
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8«><bf— /<1 8-r^ir^^^fT9^0iim^fir 
9 0 fit, ^ 7^7V h 2 8{RiJ^^(OT^ir^^(CiS 

tc^tttf, U— ✓<! Zfrb??^ h 2 8Kl*|- 

[0 0 2 6] O 5 Ktt, IB 3 ^ftlt^«^A««||Kl 

- 1 - 5 - 4 fc dSR*t b*K >1r-tm 5 - 
1-5-4 ^V^^t^v-^ K9-f 

[0 0 2 7] ^-^O^ttS^^^iA^^fi 1 97-^ 

&&X$W£M*ft0'<--*s<> K0B8- 1-8-47^ 
*'*>-KlsIK8- 1—8-4 [Cte, «J«9 

*L> ^^j^iS^^ y^7- 1 — 7-4tCfi, I-7V7 
^»5- 1^5-4 #S«S:h,T^5 0 r^x-^-ja 
5-1-5-4 ^fl, T ^-t- 33-1-33-4 

ffi<D&1&&ft 0 iJIgftlHlK 34-1-34-4 tfSRtf ^ 

- 4 ^^-c^na^iss f ii - f x'A^ovmt m$i$km 

7="*-® 5-1-5-4 KJBttftS'^-felM' 

[0 0 2 8] ^ir^T^-r^S (Cf;i H 7^7^3 2 

- 1 — 3 2-4a>6#6#-fe^T>7 L -*-3 2 £ , Cjft, 

e>jcgEtt*ixfea*ifflo^>r 31-1-31-4 
o ir*BB«jBt^>r yf7 - i — 7-4<oma^ m&iB 

0S&3 0£r*R|«ft*^ y^l - 1 - 7 - 4 CDl^-f 

[0 0 2 9] EI 8 (C^-fJ; 9 fc, f-7y7t3 3- l 
-3 3-4te, Wx.fi, SPSO«tJx-^jxS*-5«Jcia« 
£*K #ir^^T>-r^3 2{iS$MO+*[ciB®^tb 
3 0 -tLT, ^-^MS3Sg4fL ii«fi % 4>IHHtt* 

4 V=5-7 - 1-7-4 diji-T 5 - 1-5-4 

3 3- 1-3 3-4£jt Lxmfrlz-£fz.teffim^—? 
[0 0 3 0] 7-^Mgi4l:it 16(1^^9^ 



(5) ^mW- 1 1-341034 

^— T^x-^-3 3- 1 -3 3 -460-ttt-^n^»JCSi--5 

5 0 3=fc, :(D7- :?VMCte, Mtc. ¥-7^7^3 3 

- i — 3 3-4^e>#-fe^^r^x^-3 2— (nmv&TL 
[003 1] tLT, -r — ^&^36tt4ttBl7(^-r7 

70 T ^y-TWi 5-1-5-4 CDi£^f HISS 34-1-34 

-4^u, rti^n, ft#^«s*-fe^^r^-^3 

2^»aStl^5HS«lHlK3 0^U, SffU^^ 
81J61~5 (S7) o ^tt, i6©7-^©v/^K 
VA^tf \"<jv t -blEgft A- <b co Jfclfc ^rtt V ^ (S 
8) , H*>f >^aS38£Lfcj&> Sfl^^i/t 
K*>f ^u^^tTEIofcjM (S9) o 

r^T\ K^>T ^^^^ LT^5£¥U3£L*:£# 
left, a6^7-^#BLt, K#>f >^as* 
£LT^5I|I— 7yTt3 3- 1 -3 3-4tC^*rS 
20 #ir^T>7^3 2 ^COX >7"-j-— 9 tfe;t£fr 
V\ ft#:7 7^Srfes/ hi- 5 (S 1 0) 0 0 6m 

— 3-1 \zttJfc-t-Z>£>-te* ?T^"T-tZ 2^ 

[0 0 3 2] ^7^ys 9(C$3(t-5*J^O^^ 

K^-f^^»*LTV^&JtJx« % B6 07-^u 

■^3 2+or>'7 1 ^-^^^§]l9^x.^^T^nTV^5^^^ 
ffib (Sii) , ■^ t 9^x.^^Tt?t^rv^^^■ttLf^, 

^5 £ #^12, m 6 (Z)7 — ^/^^:#Ba tt^^^t 9 $T 

t^^fi^, *H£oftf7 7^yty hts (si 

2) o 

[0 0 3 3] J^Ji^Ki^tCj;^, H9f21^-*-±5^ 2 
o©S^CM Lt tlfe^t ^ ^ 7 yft 6 1 
1; 6 1 2^rt<D*«yiCRItfeJXT*3 9, 
t33-3 ki&&zm<D& J £? ^7Vrt6 1 1 OPflfCA 

^0 ^C0^-fe^^rv^^3 2 0rt(7)IgaT>^i- (3 2- 
[0 0 3 4] ^*5, gftm^COjBJ^fi, ^T^STD 

D^(cj:0]ffi«S:tTorv^s»^^*i, diio^^^ 

Il5 <t 3^TDD7l/- jU^^ ^n^hSTl— ST5 
fdE^LT, ^ d 7 h S T 1 yrt 3 3 

- 1 &m^tzm&<o§:tB mji<Dmj£&?f\,\ ^p^fs 

T 2 (C&^Tiii— 3 3-2 ^ffi^fcS^cogrff 

®;>JGD$]£:£rtTV\ 5/ h ST 3 Jcjo^T*— T ^"r 

50 i-3 3-3^m^^tzm^(D§:mm^(om^n^\ 
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y b ST4{C:fel^T]^— 7>"r*7-3 3-4 £rjf] Wci^ 

— r v't-*-* fc^^ir * * r ^^^-(o^mt ^i-^m 

&7 Atd*3V>T, p-7yft 3 3- 1-3 3- 

[0 0 3 5] BlUCtt, f4^»iici5ii 
^ry7t4 l - l— 4 l -4 0v^;ft/r>io£riiiRL 

xm\t^n 5 o r ^x-*- 41-1 — 41-4 ^ ^wc<d 

Tt4 1-l-4 1- 4Clt **L«X*II«»4 2- 1 
-4 2- 4WtP,jxt*5^ wOtif|iM^4 2-1-4 

4 0-4^f)lxTl^o «4 3fl («# 
ttff) Sr«kttJi-5HIK-e*>!J, ^:©aAW:A/D**« 

4 4— C :t7^ v ? ;*A'3ESI£;ft,£ 0 
[0 0 3 6] A/D^S4 4 0B*tt, 7>rt4 1 
- 1-4 l-4^^M^tl^»[E]K4 
tl5o MWIhI»4 5Wl, i#*§3§4 2- 1 — 4 2-40if 
*§g£r roj ^t^)-^^J:(9ryrt4 1-1-4 1 

T^v-TA 1-1-4 l -4oai^£iii!£-frT\ §3D 

[0 0 3 7] fgJ»II]ft4 5I£M\ U 1 2K^£*l,5 <fc 5 

5«t5^ ^J^Sff U^A- - B ER (fc'y h • x:^ — • 
h) X — ^/^«^L^tUT*5 9 , ii4[^tJ:5 

[0 0 3 8] 7^4 1-1-4 1- 4^!) 

ttgjf U^A-O^tU^f?^ (S2 1) , il 

tz^-yju^zr ^^mmmmt ^m^^^m^ 

^h,Xy L — 7*M / Z$L*fto (S2 2) 0 -tLT, Hi 2 

<n^—zf/i'<nmmz.m^xTi/^^<Dm&*?t^ (S2 

3) , 1 1 3 (C/TttM^f • B E Rr-7> 

gl^W^J; <9^ftU-</^S^l^^ttl-t-^ (S2 

4) 0 i^&xU'-^i: OSWu^/Uj&sjS^* 
^-tt> [Ej^O^^fToT (S2 5) , ii«^:«3tt-r 

fi, m i 2 OT-y/n:ftiiic«S7yf t^So t 
v^Sd*4r*au (S2 6) , ft6iro7V7t^&5t 



(6) 1-341034 

JO 

r7>7t(DlR^m\ 77^^2 4^*11^' 

[oo39] ±iao <fc 5 ft&aic j: «9 , ±x<oTis7-r 

4 1- l-4 1- 4(a^jfl/^ iUC/Tl 
fc^JtftSff t/-</U ■ B ER7-7>(7)I 1 xl^ h y (7)^0 

•9 IfeitSfS u-</u«t 9 fcffiimtf, Hi l 3 tc^ Lfc-BJ* 
U"</U • B ER7 — zf)V<T>\Z^S 9 i!&x.§{!i Ix-^/KO 

ft«i**>*36»5^*rtftUi"* (S2 7) c 

T\ ^^^|f^/K7)tI^tfot (S2 8) s 7 
7775 2 3^1^ 7 — ^VK^JlIfe(^oT*^(Dr 
>7-7-CDjI^£tTV\ 77^7 P S2 4^^«i^tT 

[0 0 4 0] J£*±coj; ^fcLT, *lx>h!Jo 

7iry7t^{ij-c^^t^^ .t *) mmmmtsi%z> 

[0 0 4 1] m50^Jg0^^5M«6 
iift ^7A O^ife^ £ 7t [Zto it 5 gfg 

f%X.TBER»J^|HlK4 7^J: t) tf y h - • 
h^r»ttlL, z\fr*K/V&^4 4KXT4i?*Mk 

30 \.xmmmiS4 ejtT&m-tzmattvtmirX^z. 

[0 0 4 2] M«|slK4 6(C^, B 1 2{Z\7sk£t%% x 5 
BER^SKftStbTV^V^ i:. Hl3^$tt5ct 

9, I 1 6 (OTf J: 3 D-ft - hO/n ^7 AC 
XVm^n^o **5, «0Slg« UXyW- BER7-7 
/Wl2xyMJ^{|BERft Slxyhy^jft 
B E R J: Y) IsH»i&«as(g;v > fc # lc»fl?-r 5. 

[0043] sijt»[p]^4 G<DW*WF\±m i 6^e>w&*^ 

40 HI l 4(7)^0-^-^- Mc:fctt5i2Jg|g{f w< 

/HcftiTfi*BER$:fflV\ B E RS'J^[h]^S4 7{cJ: 
«9 try h • x:^^- - u— hSr«fflLTJt«+Sjft-e«a 

[0 0 4 4] J^±C0J; 5tCUT. *-f, Ilx^Fyo 

tf, S2xy h y 60§)tfeBER4:fflv^TiSaftr>'7 t ^ 
50 S:ftit5^-e, iiei^r^^-^ftiaiSttSft^sjt 
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(7) 

// 

§]^r$^>5^^^|»ih-r5 0 ft*3, MBERtoy 
[0 0 4 5] il 7 Kfi, ffi 6 <Dmt&<DMMlZ$ikZ>mm 

[0046] o^«9 N mm±mi si^stts^n— 5=" 
*x.4rtri^ (S5i) , mmk&kft-Ditfr&tiimi, 

(S5 2) , liI»»ifc*o-cv^i:#lciia«Sri|iJK 
U [SlWfcScfcft&fcttfrtf, « l h y co«jJj|B-E 

R^^TTyTt^^t^^ (S5 3) , lalilk 
•&A:ftofca>«:*ttJL (S5 4) , EllftfllSc i: ft o T 

v > § <t # \z t±mm l , 'guftktt t ft e> ft tmi^ 

V^TTVT^cO^&^m^ (S5 5) . mWMLAt 
*of:^tat (S5 6) , @«a»ft£ftoT^££ 20 

t^^iim^m^u, H««a:i:fte>ftjt^ri, as 2^ 

> b y O^ltfcB ER£ffl^TT>-^^co^9&;t£fTy 
(S 5 7) e 

[0047] ^(omm<omm\cxti^ ttn&Mmmm 

1"5w<!r(cfti9, SSSftTV-r^Sltti-etftv^ £fc 
±9lHlil»s&s«)WfS*t6^*-&«rRjti : -S. ft*5, ^JSia 
ft (Sfl^K BER) xy^y^ 3tofcot 

[0 0 4 8] m 1 9 tCH, Jg 7 0%tt0«tttCfl;£4t!j|! 

ii{t t- j* (ommm * /c teass^ ^ rt -5 ^<om so 

(7)r>^^5 1-1-5 l-4<ovvfixa>lo«:»&L 
TiiffiSrff 5o 1-1 — 5 1-4 fi, 

ir-^5 1-1-51 -4fCte, -t*l^jft,*ii|S»5 2-1 
~5 2-4^ftbttT^«9 N ^CDtf*I^5 2 - 1 — 5 

[0 0 4 9] r co/lj^te, iifs/^-*&3lK«5 9*5 

^^ri^5 4{Cigf>^S«^«tftoTVNSo ^ * 

[0 0 5 0] PT^T 3/7"^ — ^ 5 6fdfi % wg^-f^ 
5 7 LTSiE^^tHlK 58-1-58-4 O^-fjft, 

2-1-5 2-4(7)i#^^ f o j ^fci^r 



ffi¥l 1-341034 

72 

9r££i-£r. tKiJ: D7yrt5 1-1 — 51 -4 com 

5 8- 1-5 8 -4(1, *fr«XfGWftRj£«# 

^m^?i-^o -coR^ft-i-ji, mj£^/£iH]& 5 8-i- 

5 8-40tH*SrSWiL, if*IS5 2-1-5 

2-4 com^J </USrtttti It, #ig*§fg 52-1-5 
2 - 4 CO U^/l^S - (OEff J^ffi ^45J;5iaT*5 

[0 0 5 1 ] tit, »J*IslK5 0tt, Will £ifi« 

±5ft:7n— M£J:D««S:ff5o 0 £ 9, r> 
i-5 (S6i) . ^it, r^r-^fflSHB^asasei-s 

J; 9 i#*I^5 2- 1 — 5 2-4— Jg^ff-^ 

£ft£J:5ic N mm^^i ^57 — fHWi#£^;t5 0 
[0 0 5 2] JhfSKJ:^ 7yrt5 1-1^ 

&7^ft5 1-4— ««)51ft*36Sflfoix5^s^ pj^ r 
ff^-i?5 6(^LT(i, m^lS^0^5 8 

- 1 fcttz-Tmi±B:7£m$& 5 8-4c7)R^f-§-^^^.^ 

^^i^o rco^g^:, 7yrt5 1-l^P)7yTt5 1 

-4— c^^o^^^ic^bT, m^jv-</u^f^— (D^f^i: 

^rft^o 

[ 0 0 5 3] ±|BT>"r^5 1-1 — 5 1-4 ^r#ir^ 

J: 9 (c^zv^-^ 5 1-1 — 5 1 -4c0^tm^ 
dS»UV^d tf^^cy 7SA- 1 - S A- 4 CO 

[0054] HI21, 12)22 ^fi, mii^^SSg 58- 
1-5 8-4cOtt5^^PSL, t-t^xyrSA-1 

- S A - 4 CO^ffl^Sft bi^TS r t 5:^,tL 
t^^o S2 10t»Jm 7y7t51-4^ 

a^u, wehsihiks 8-4d*bR3eflr#^uj*six 

^t#Oi^ft«^dS, #T>7^5 1-1-51-3CO 
iSft«* «t «9 /h£< ft^5 -± 5 «ER^[eIK 5 8 - 4 
*^ttl**ixSR^«-^cDffiSrSx.-C*5*1-tfAv\ ■* 
fc, . H2 2CD#j-m, 7>Tt5l-4, 5 

1-3 4'IRU miERSlelKS 8-4, 58-3H 
R^«#dSffl*Sttfc:^#Oj||«a^ds % #T>-r^-5 
l-l, 5 l-20iHfim*<t«9/hS<ftSJ:5^, « 
SIS^®g§5 8-4. 5 8-3^P>a*SiX-5R£«# 

S of— tr* * y r zmm-f 5 r i: ^ *jm t ft 5 . 
[0 0 5 5] I2 2 3(dfi, S8 0llg(0fi{:«5ii 

aft > ^ ^ a * tc iztffimm tc ^ *t 5 ant asco« 
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rtZ>*I&T y"r*—f 5 6^tiffl3^CPU6 0 \C 

situs 6 2 ± 9 mm i tix r + d s r v 

7-^ — ? 5 6^ib^t^ a 4fc„ CPU60lt 1/ 
O^— Ml ^^UT±tiJJI§i5 2-1-5 2-4S:»J«J 

[0056] CPU60I1 #T >-x^- 5 1-1—51 

^Hffilx^[H]^ 58-1-58-4 (Dtitfjirj 

[0 0 5 7] J^±Otf^cC0CPU6 OH, Witf, gife 
£:7n— Hc<fc 0»fE-T5 o o^«9 N CPU60 
fto-C«J**.^s^SI^53&»Sr»ffl-fs (S6 3) 0 -t L 

-r — ^/^^SrtTV^ (S6 4) , I/0^h6 1^tti 

j]*^?Lxmm%z5 2- 1-5 2-4%mmis, *<om 

^ ^«il:/*B*Sr?T 0 ^tizXV mtilirZT Vv^-sl 

fc.u y/urt^RSi-sr^^-tc^icottj 

Af-^$rD/A^M6 2^f5 (S6 5) e r 
m&\,tzT>7'1-\Cttfc'tZ>T vt*<- ? 5 6 

[0 0 5 8] 30 

fflv^r*h«>flif«is:afi-r5r resets *o 

[0059] ^._bmpj Lfc<t 5 t^ s *mw<Dmmm\ti/ 
-Meatus, aur^tt^aiir^T-^icj: oa«*fr 

[0 0 6 1] £*_LR0! Lfc<fc 3 fC, 
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*Mft\,xmm*ft?mmmmisxTA>\z&^x > mi 

<D®m\z]m&W U^/U^r- * t . r <om 1 <^&[h]^p p p 

ft if *iSd S ^F** S: Kit -C # 5 Q 
[0 0 6 2] £i±m.W Lfc <t 5 *3g?H<£>*Sii6a{i 3S 

BtcJzjfrtf, Sto7yTt^^io^7yft^I 
[0 0 6 3] J^_bl^^ Lfc<fc 5 tc, #*W<z>4£i»afi3£ 
[HffiCDffiVftRn] 

[mi] *3swo*i<oiijfto«*ic«5jift»a«^ 
[in 2] *«w^»iojtit^«iiic«s«ifta«^ 

[HI 3] **WO»2^*16o**jc«s*ii||ia«^ 

[in 4] *?gioi i osiofii^^siifi^ 
[in 5] *am<Dn3<Dmntommz&&mmm9*>x 
[Hi 6] ^mm<Dms<omm<omm^m^mmmm^^ 

[HI 7] **M^S3<^||ffiO?Kffi{C«Sffij»a«^ 
[HI 8] *!6WO»3 0|llfeO^J|^«S*Sj»a«^ 

[hi 9] ^«n<ojK3oiiiko«K^«^^iftaff^ 

[HI 10] **M<oSB3^IM6^?gffi^«5«|j»ffl«^ 
^ x A ffl v ^ e> tt 5 T D D 7 is— A (O ftm ^r^-f HI 0 

[hi 2] ^ mcom4(D mmnj&m i^&z> mmmm > 

[Si 3] *«W^»4(0|l3te(0^ffil^«-5«li»a«^ 

[Hii4] *¥£m<Dm4<Dmm<Dmm\z&zmmmm>' 
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15 

[Hi 8] **wo^6oii)ffio^ffijc«s«i»a«^ 

[(Hi 9] *»W<OjB7^|lli^»«^«S**ii«S/ 
[112 0] *»WO*7 0*lfcO«IB*C«5*|»a«^ 
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